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Continued Examination Under 37 CFR 1,114 

1 . A request for continued examination under 37 CFR 1.114 was filed in this application 
after appeal to the Board of Patent Appeals and Interferences, but prior to a decision on 
the appeal. Since this application is eligible for continued examination under 37 CFR 
1.114 and the fee set forth in 37 CFR 1.17(e) has been timely paid, the appeal has been 
withdrawn pursuant to 37 CFR 1.114 and prosecution in this application has been 
reopened pursuant to 37 CFR 1 .1 14. Applicant's submission filed on December 19, 
2003 has been entered. 

Claim Rejections - 35 use § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
nnaking and using it, in such full, clear, concise, and exact ternns as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 3-17, 19, 20, and 22-38 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The claims are drawn to methods for screening for modulators of RDGC GPCR 
phosphatase activity, wherein the method comprises assaying for a compound which 
modulates the activity of a Drosophila RDGC phosphatase. The specification (page 8) 
broadly defines a RDGC phosphatase as including polymorphic variants, alleles, 
mutants, and closely related interspecies variants that have at least 60% identity at the 
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amino acid level to a RDGC. phosphatase and which have GPCR phosphatase activity. 
Applicants cite Steele et al (Cell (1992) 69:669-676) as teaching an example of an 
RDGC protein. In particular, Steele teaches the sequence of Drosophila retinal 
degeneration C (RDGC) protein. While the prior art has defined a single RDGC protein 
by its structural formula, the specification has not provided an adequate written 
description of and has not conveyed that at the time of filing applicants were in 
possession of a representative number of the claimed protein molecules. The 
specification has not disclosed any naturally occurring or non-naturally occurring allelic 
variants or any mutants having functional activities similar to RDGC, While it is noted 
that the claims are limited to proteins having RDGC phosphatase activity, this functional 
limitation is so broad so as to not impart any meaningful structural limitation since 
proteins having phosphatase activity or having GPCR phosphatase activity represent a 
general, non-specific class of proteins. The general knowledge in the art concerning 
alleles does not provide any indication of how the structure of one allele is 
representative of unknown alleles. Moreover, the structure and function of one 
molecule does not provide guidance as to the structure and function of other molecules. 
Therefore, the description of one molecule encoding a protein having the functional 
activities characteristic of wild-type RDGC is not representative of a genus of allelic 
variants, mutants and homologs having RDGC phosphatase activity. It is noted that the 
claims themselves do not recite any structural properties for the claimed proteins. Vas- 
Cath Inc. V. Mahurkan 19 USPQ2d 1111, clearly states that "applicant must convey 
with reasonable clarity to those skilled in the art that, as of the filing date sought, he or 
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she was in possession of the invention. The invention is, for purposes of the ^written 
description' inquiry, whatever is now claimed". Applicant is reminded that Vas-Cath 
makes clear that the written description provision of 35 U.S.C. 1 12 is severable from its 
enablement provision. In The Regents of the University of California v, Eli Lilly {43 
USPQ2d 1398-1412), the court held that while Applicants are not required to disclose 
every species encompassed by a genus, the description of a genus is achieved by the 
recitation of a representative number of DNA molecules, usually defined by a nucleotide 
sequence, falling within the scope of the claimed genus. At section B(1), the court 
states that "An adequate written description of a DNA.. .'requires a precise definition, 
such as by structure, formula, chemical name, or physical properties', not a mere wish 
or plan for obtaining the claimed chemical invention". The limited information provided 
in the specification is not deemed sufficient to reasonably convey to one of skill in the 
art that Applicants were in possession of a representative number of allelic variants, 
mutants and homologs having the ability to dephosphorylate any GPCR. Therefore, 
the written description requirement has not been satisfied for the claims as they are 
broadly written. Applicants attention is drawn to the Guidelines for the Examination of 
Patent Applications under 35 U.S.C. 112, If 1 "Written Description" Requirement, 
Federal Register, Vol. 66, No. 4, pages 1099-1 111, Friday January 5, 2001 . 
Response to arguments: 

In the response filed December 19, 2003, Applicants state that the rejection has 
been obviated by the amendment to recite Drosophila RDGC phosphatase. However, 
this amendment does not overcome the present grounds of rejection because the 
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claims remain drawn to a broad genus of compounds which have not been adequately 
defined in terms of their structure and Applicants have not shown that they were in 
possession of this broad class of compounds at the time the invention was made. The 
prior art teaches a single Drosophila RDGC nucleic acid and protein. However, the 
present claims are drawn to any naturally occurring or non-naturally occurring 
Drosophila RDGC protein. As defined in the specification (page 8). a RDGC 
phosphatase is intended to include all polymorphic variants, alleles, mutants, and 
closely related interspecies variants that have at least 60% identity at the amino acid 
level to a RDGC phosphatase and which have GPCR phosphatase activity. The 
specification and art do not teach any such polymorphic variants, alleles, mutants, or 
closely related interspecies variants or any non-naturally occurring variants having 
GPCR phosphatase activity. The fact that the specification states that RDGC 
phosphatases include molecules having 60% identity to a reference sequence is not 
equivalent to including a limitation in the claims stating that the RDGC phosphatase has 
at least 60% identity to a reference molecule. The teachings in the prior art of a single 
Drosophila RDGC nucleic acid does not place applicants in possession of all possible 
Drosophila variants of this nucleic acid and protein. With respect to claim 14, the 
specification does not exemplify any mutant Drosophila RDGC phosphatase proteins 
and does not teach what would be the function of such a protein. Further, the recitation 
of "recombinant Drosophila RDGC phosphatase" does not impart a meaningful limitation 
to the claims. There is no art recognized definition for what constitutes a Drosophila 
RDGC phosphatase. It is unclear as to whether a Drosophila RDGC phosphatase refers 
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to only a protein synthesized from a nucleic acid directly isolated from the genome of 
Drosophila or whether this refers to any RDGC phosphatase recombinant protein 
synthesized in a Drosophila cell. Further, the specification has not set forth the critical 
features which would allow one to distinguish between a Drosophila RDGC 
phosphatase and a RDGC phosphatase from any other organism. For example, it is 
unclear as to whether such a protein must share some unstated level of sequence 
identity with another unspecified protein or if such a protein must contain a particular 
unspecified motif/sequence that is specific for Drosophila, The teachings in the 
specification and prior art of a single Drosophila RDGC phosphatase are not sufficient 
to established that at the time of the invention that Applicants were in possession of a 
representative number of RDGC phosphatases within the very broadly claimed genus of 
any Drosophila RDGC phosphatases. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,3-17, 19, 20, and 22-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Byk in view of Zuker (reference "AG") and Zuker (GenBank 
Accession No. Ml 7718; reference "AE"). 

Byk teaches a method of screening in vitro for compounds which modulate 
RDGC activity. Specifically, Byk teaches a method comprising providing a first sample 
of eye membranes containing wild-type RDGC and a second sample of eye membranes 
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containing mutant RDGC; contacting the sample with a compound (such as calcium or 
arrestin) which is suspected of having the ability to modulate RDGC GPCR 
phosphatase activity, and detecting RDGC GPCR phosphatase activity by means of a 
phosphorylation assay that is conducted by measuring mobility on an electrophoretic gel 
(see figures 2 and 5, and page 1909). Byk teaches that the GPCR rhodopsin is a major 
substrate for RDGC phosphatase (page 1908) and specifically exemplifies methods 
which monitor calcium and arrestin for their ability to modulate dephosphorylation of 
rhodopsin by RDGC, Byk does not teach performing a signal transduction assay to 
detect phosphatase activity, does not teach applying the screening method to one 
performed in vivo, and does not teach the use of recombinant RDGC or recombinant 
GPCR. 

Zuker teaches a method of measuring membrane potential changes in intact 
Drosophila photoreceptor cells and calcium changes in Drosophila transgenic for a 
particular rhodopsin (Figure 4). At page 575, Zuker states that "the genetic dissection of 
this [phototransduction] pathway in humans and flies has provided fundamental insight 
into the molecular and cellular basis of inherited retinal disorders". Zuker (page 575) 
further states that "It is here where the study of phototransduction in Drosophila offers 
unprecedented versatility. The study of this signal cascade in the fruit fly Drosophila 
melanogaster makes it possible to use powerful molecular genetic techniques to identify 
novel transduction molecules and then to examine the function of these molecules in 
vivo, in their normal cellular and organismal environment". Furthermore, Zuker 
(GenBank Accession No. Ml 771 8) teaches the isolated nucleic acid sequence of 
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Drosophila RDGC, which can be used for synthesizing recombinant RDGC and for 
generating transgenics expressing RDGC. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the method of Byk so as to have used 
recombinant RDGC and rhodopsin in place of native RDGC and rhodopsin since nucleic 
acids encoding these proteins were well known in the art at the time the invention was 
made and the use of nucleic acids to synthesize recombinant proteins was conventional 
in the art. Accordingly, modification of the method of Byk so as to have used 
recombinant RDGC and rhodopsin would have provided a convenient means for 
obtaining sufficient quantities of protein to use for in vitro assays. However, it is also 
noted that the recitation in the claims of "recombinant" does not further distinguish the 
claimed RDGC phosphatase over the naturally occurring phosphatase. The claims and 
specification do not recite any identifying characteristics which would distinguish 
recombinant RDGC phosphatase from naturally occurring RDGC phosphatase. In 
addition, with respect to claims 9-13, 15-17, 19, 20, and 22-38, Zuker exemplifies 
transgenic Drosophila which express recombinant rhodopsin and teaches the benefits 
of using transgenic Drosophila to analyze in vivo activities. It would have been obvious 
to one of ordinary skill in the art to have transformed isolated cells, particularly insect 
cells, with expression vectors comprising rhodopsin and RDGC nucleic acids since Byk 
teaches that rhodopsin and RDGC proteins are involved in the phototransductlon signal 
cascade and because this would have achieved the advantage of using an isolated 
system in which the presence of a particular pathway component could be controlled 
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and the expressed proteins would be in an environment similar to the normal cellular 
environment (i.e., in an insect cell). It is noted that Zuker teaches the advantages of the 
ability to dissect pathways molecularly. To most closely mimic a natural environment, it 
would have been desirable and obvious to one of ordinary skill in the art at the time the 
invention was made to have used whole cells and transgenic organisms in the method 
of Byk instead of membrane preparations because Zuker teaches that light and calcium 
applied to whole cells can be used as methods of screening for compounds which 
influence the phototransduction pathway (see, for example. Figure 3) and Zuker 
teaches the importance of assaying molecular mechanisms in vivo in their normal 
cellular and organismal environment. 

With respect to claims 37 and 38, Byk does not specifically teach packaging 
RDGC, GPCR and instructions in a kit. However, reagent kits for performing diagnostic 
methods were conventional in the field of molecular biology at the time the invention 
was made. Therefore, it would have been prima facie obvious to one of ordinary skill in 
the art at the time the invention was made to have packaged the RDGC and a GPCR in 
a kit for the expected benefits of convenience and cost-effectiveness for practioners in 
the art wishing to assay for RDGC phosphatase activity or wishing to assay for 
compounds which modulate RDGC phosphatase activity. Furthermore, it is noted that 
the written material in the instructions is not considered to be within the statutory 
classes and does not carry patentable weight (see MPEP 706.03(a)). However, it would 
have been further obvious to one of ordinary skill in the art at the time the invention was 
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made to have included instructions in the kit in view of the conventionality of including 
instructions in kits for facilitating the use of the packaged reagents. 
Response to arguments: 

In the response filed August 27, 2002, Applicants traversed this rejection by 
stating that Byk discloses evaluating phosphorylation states in membrane systems, but 
does not directly evaluate the role of RDGC phosphatase in modulating rhodopsin 
activity. It is further stated that Zuker teaches that rdgc "presumably dephosphorylates 
rhodopsin." Thereby, Applicants conclude that the prior art does not elucidate the in vivo 
biological role of RDGC phosphatase and thereby one would not have been motivated 
to have used RDGC phosphatases as a component of a screening system to identify 
modulators of GPCR-mediated signal transduction. 

Applicants arguments have been fully considered but are not persuasive 
because there is no requirement that one know the direct in vivo biological role of 
RDGC phosphatase in GPCR-mediated signal transduction in order to arrive at or 
perform the presently claimed invention. The claims do not require directly measuring 
or evaluating the effect of RDGC phosphatase on a particular step in the GPCR-signal 
transduction pathway. Rather, the claims require measuring a change in RDGC GPCR 
phosphatase activity as indicative of a modulator of G protein coupled receptor signal 
transduction. Byk (page 1908) teaches that phosphorylated rhodopsin is a major 
substrate for RDGC phosphatase. Byk (page 1910) also teaches that following 
phosphorylation of rhodopsin and release of arrestin, "p-R then becomes an efficient 
substrate for rhodopsin phosphatase, which safely reintroduces it to the rhodopsin pool. 
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ready for the next round of photoexcitation." The reference further states (page 1910) 
that "(g)enetic analysis of the Drosophila nnutant rdgC revealed that retinal degeneration 
is dependent on high levels of activated rhodopsin and placed the site of action of the 
rdgfCgene product before phospholipase C." Additionally, Zuker (Figure 1 ) illustrates 
the phototransduction pathway in Drosophila photoreceptors, including the step in which 
rhodopsin is dephosphorylated by RDGC phosphatase and the role of this step in the 
GPCR-mediated signal transduction pathway. While Applicants point out that at page 
572, Zuker states that rhodopsin is "presumably dephosphorylated by the rdgC- 
encoded phosphatase," the illustration set forth in Figure 1 of Zuker shows that 
rhodopsin is dephosphorylated by RDGC phosphatase and Byk teaches that 
"phosphorylated rhodopsin is a major substrate for the rdgC phosphatase" (see 
abstract). Accordingly, the combined teachings of Byk and Zuker do in fact teach that 
RDGC dephosphorylates rhodopsin and that this is an essential step in the GPCR- 
mediated signal transduction pathway. Thereby, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have generated a method 
for identifying additional compounds which modulate RDGC phosphatase activity as a 
means for identifying compounds which potentially effect GPCR-mediated signal 
transduction and thereby compounds which effect phototransduction. 

Furthermore, it is noted that claims 37 and 38 are drawn to kits comprising a G- 
protein coupledy'receptor, RDGC phosphatase and instructions. As discussed in the 
above rejection, the actual writing in the instructions does not carry patentable weight. 
The cited prior art teaches methods which screen for compounds that alter the ability of 
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RDGC phosphatase to dephosphorylate the G-protein coupled receptor rhodopsin. The 

claims to the kits do not require knowledge of a direct in vivo role of RDGC phosphatase 

in GPCR-mediated signal transduction. Accordingly, Applicants arguments regarding 

claims 37 and 38 are not persuasive because the arguments are not directed to 

limitations recited in the claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Caria Myers whose telephone number is (571 ) 272- 
0747. The examiner can normally be reached on Monday-Thursday from 6:30 AM-5:00 
PM. A message may be left on the examiner's voice mail service. If attempts to reach 
the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Benzion, 
can be reached on (571)-272-0782. 

Papers related to this application may be faxed to Group 1634 via the PTO Fax 
Center using the fax number (703)-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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